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^ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In case this invention manufactures laminating electronic parts, such as a 
stacked type ceramic condenser and a laminating ceramic inductor, it relates to the method and 
equipment which carry out the laminating of the ceramic green sheet. 
[0002] 

[Description of the Prior Art] Many dielectric ceramic layers in which the stacked type ceramic 
condenser which is the most typical example of laminating electronic parts has an intemal electrode are 
accumulated, and the intemal electrode is pulled out by tums by the end face of a layered product. And 
the external electrode is formed in the end face of the layered product by which these intemal electrodes 
were pulled out. 

[0003] Such a stacked type ceramic condenser has a layer structure as shown in drawing 6 . That is, a 
laminating is carried out to the dielectric layer 63 which has intemal electrodes 65 and 66, and the 
sequence which 63 — shows by drawing 6 , and the two or more layers dielectric layers 67 and 68 by 
which the internal electrode is not further formed in the both sides are accumulated. And the extemal 
electrode which is not illustrated by the end face which the intemal electrodes 65 and 66 of such a 
layered product exposed is formed. 

[0004] The manufacture method that such laminating ceramic electronic parts are not necessarily 
manufactured separately, and an one part unit as usually shown in drawing 6 shows them below in 
practice is taken. That is, the ceramic powder and the organic binder which tumed minutely first are 
kneaded, a slurry is made, this is thinly developed on the carrier fihn of the shape of a long picture tape 
by the doctor blade method, it dries and a long picture ceramic green sheet is made. Next, on the ceramic 
green sheet which appeared on this carrier film, conductive paste is printed, it dries with screen printing, 
and the internal-electrode patterns 2a and 2b as shown in a view 7 are printed by tums. The tape of a 
bilayer [ finishing / this printing ] is once rolled round by the roll. And the roll of the tape of this bilayer 
is set in decision laminating equipment as a supply roll, it lets out the tape of a bilayer fi*om this supply 
roll, and a green sheet is exfoliated fi'om the above-mentioned carrier tape on the way. The ceramic 
green sheet separated fi'om the carrier tape is carried on a carrier belt, and is judged by the 
predetermined size by the decision adsorption unit here like the ceramic green sheets la and lb as 
shown in drawing 7 . Then, these judged ceramic green sheets la and lb are conveyed in another 
laminating position, and a laminating is carried out by tums. 

[0005] Next, as shown in drawing 7 , the laminating of the ceramic green sheets la and lb of two or 
more sheets which have the aforementioned intemal-electrode patterns 2a and 2b is carried out, fiirther, 
the intemal-electrode patterns 2a and 2b are had and twisted, how many sheets of those ceramic green 
sheets 1 and 1 are accimiulated up and down, these are stuck fiirther by pressure, and a layered product 
is made. Here, the aforementioned ceramic green sheets la and lb accumulate by tums the things la and 
lb from which the intemal-electrode patterns 2a and 2b shifted to the longitudinal direction by half 
length, and stick them by pressure. Then, it cuts in the size of a request of this layered product, a 
laminating student chip is manufactured, and this raw chip is calcinated. In this way, the obtained 
laminating chip is a layered product of a cube form which has the electrodes 2a and 2b exposed to the 
ends side by tums. Next, by applying and baking conductive paste on the ends of a laminating chip of 
finishing [ this baking ], an electrode terminal is formed in ends and a stacked type ceramic condenser is 
completed. 

[0006] The laminating electronic parts represented by such stacked type ceramic condenser need to 
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''accumulate conductor patterns, such as the above internal-electrode patterns, with a sufficient precision, 
otherwise a desired electrical property is not acquired. Then, in the former, a positioning pattern is 
printed simultaneously with a conductor pattern, and the method of judging, while positioning by 
detecting this by the sensor etc. is taken. Moreover, the method of correcting the supply orbit is also 
taken, detecting the edge of a ceramic green sheet, in order to maintain the supply orbit of a ceramic 
green sheet with a sufficient precision. 
[0007] 

[Problem(s) to be Solved by the Invention] in order to judge it on the basis of the edge of a positioning 
pattern or a ceramic green sheet by the aforementioned conventional laminating method ~ a ceramic 
green sheet -- judging - a time - a certain grade — exact alignment is possible 
[0008] However, when conveying and carrying out the laminating of the judged ceramic green sheet, 
pressurizing further and carrying out temporary sticking by pressure, a position gap of a ceramic green 
sheet tends to take place. This is because a gap takes place, while conveying and carrying out the 
laminating of it and pressurizing it, in order to deal with a thin ceramic green sheet. Since it especially 
corresponds to the miniaturization of passive circuit elements recently, while a very thin ceramic green 
sheet comes to be used, it is required that alignment of the internal-electrode pattem which turned 
minute should be carried out with high degree of accuracy. By the aforementioned conventional 
laminating method, since it was hard to carry out the laminating of the thin ceramic green sheet with 
high degree of accuracy, the technical problem that it was hard to respond to the miniaturization of 
laminating passive circuit elements occurred. Then, this invention aims at offering the ceramic green- 
sheet laminating method and equipment which it is more highly precise and can carry out the laminating 
of the thin ceramic green sheet. 
[0009] 

[Means for Solving the Problem] Namely, in this invention, in order to attain the aforementioned 
purpose, a ceramic green sheet is set to the method of carrying out a laminating. The ceramic green sheet 
pierced by the fixed configuration the whole carrier film Tum and accumulate a carrier film upwards, 
contain at a magazine, put this ceramic green sheet with a carrier film on a positioning base, and it 
positions to a position. A ceramic green sheet with a carrier film is carried on this positioning base and 
the laminating stage which has a positioning means to correspond. After pressurizing and carrying out 
temporary sticking by pressure of the ceramic green sheet with a carrier film piled up on the laminating 
stage on this laminating stage, The carrier film on the pressurized ceramic green sheet is exfoliated, and 
the ceramic green-sheet laminating method characterized by only for the predetermined number of times 
repeating the aforementioned process below, and carrying out the laminating of the ceramic green sheet 
of predetermined number of sheets is offered. 

[0010] Furthermore, the magazine place on which the magazine which tums a carrier film upwards, 
accumulates the ceramic green sheet pierced by the fixed configuration the whole carrier film, and 
contains it in the equipment which carries out the laminating of the ceramic green sheet is put. The 
positioning base which positions and puts the aforementioned ceramic green sheet with a carrier film on 
a position. The first conveyance means which takes out a green sheet with a carrier film fi'om the 
magazine on the aforementioned magazine table, and is conveyed to a positioning base, The 
aforementioned positioning base, the laminating stage which has a positioning means to correspond, and 
the second conveyance means which conveys a ceramic green sheet with a carrier film from the 
aforementioned positioning base to a laminating stage, The press machine which pressurizes the ceramic 
green sheet with a carrier film piled up on the laminating stage on this laminating stage, The ceramic 
green-sheet laminating equipment characterized by having a carrier film exfoliation means to exfohate 
the carrier film on the pressurized ceramic green sheet is offered. 
[0011] 

[Function] With the laminating method of a ceramic green sheet and equipment by this invention Once 
conveying a ceramic green sheet the whole carrier film and positioning this on a positioning base. Carry 
a ceramic green sheet with a carrier film on this positioning base and the laminating stage which has a 
positioning means to correspond, and a laminating is carried out one by one. In order to pressurize and 
carry out temporary sticking by pressure of the ceramic green sheet furthermore piled up on this 
laminating stage, it becomes possible to carry out the laminating of the ceramic green sheet with a high 
position precision. 
[0012] 

[Example] Hereafter, the example of this invention is explained in detail, referring to a drawing. 
Drawing 1 is the plan showing the whole laminating equipment of the ceramic green sheet by this 



invention. With this equipment, the magazine 1 1 which contains in piles the ceramic green sheet a with 
a carrier fibn beforehand judged by the predetermined configuration the whole carrier fibn up and down 
is used, and this magazine 1 1 is put on tiie magazine place 10. As shown in drawing 2 , the ceramic 
green sheet a with a carrier film of the rectangle judged between the supports 12 set up perpendicularly 
is accumulated up and down, and this magazine 1 1 contains it, and after the aforementioned support 12 
has faced across each side where the ceramic green sheet a with a carrier film counters fi-om both sides, 
it is positioned and held. Moreover, the ceramic green sheet a with a carrier film is contained by the 
magazine 1 1 so that a carrier film side may turn up. 

[0013] Although two or more magazines 1 1 are put on the magazine place 10 as shown in drawing 1 , 
the ceramic green sheet which has the same internal-electrode pattern collects respectively, and is 
contained by each magazine 1 1, the ceramic green sheet which does not have an intemal-electrode 
pattern fiirther is also summarized at it, and it is contained by another magazine 1 1 . 
[0014] At the ceramic green sheet a with a carrier film contained by these magazines 11, tooling-holes b 
is punched at the position. Although another magazine place 70 is arranged at the side of the 
aforementioned magazine place 10 as shown in drawing 1 , this magazine place 70 places the magazine 
1 1 which contained the ceramic green sheet [ finishing / a laminating ] d. 

[0015] The positioning base 30 is arranged at the opposite side of this magazine place 70, and the gage 
pin 31 protrudes on this positioning base 30 corresponding to tooling-holes b punched at the 
aforementioned ceramic green sheet a with a carrier film. From on the positioning base 30, this gage pin 
31 is projected timely and absorbed. 

[0016] It has the manipulator 20 which is the first conveyance means which conveys the ceramic green 
sheet a with a carrier film over the aforementioned magazine places 10 and 70 and the positioning base 
30. As shown in drawing 2 , it expands and contracts this arm 21, and this manipulator 20 has the arm 
21 rotated by the rolling mechanism 23, and it has vertical SHIRINDA 24 at the nose of cam. 
Furthermore, it adsorbs at the nose of cam of the plunger which this vertical cylinder 24 goes up and 
down on the carrier film fi-ont face of the ceramic green sheet a with a carrier fihn, and the adsorption 
head 22 holding this film is formed. 

[0017] By being able to move over all the ranges of the magazine places 10 and 70 and the positioning 
base 30, and carrying out drive control of this manipulator 20 by computer, the adsorption head 22 of 
this manipulator 20 is beforehand defined fi"om the magazine 1 1 on the magazine place 10, takes out the 
ceramic green sheet a with a carrier film in order of ****, and conveys it on the aforementioned 
positioning base 30. 

[0018] As shown in drawing 1 and drawing 3 , the laminating stage 40 is arranged near the positioning 
base 30. This laminating stage 40 is arranged fi'ee [ movement to the longitudinal direction of drawing 
1 ] along with a guide rail 43, and is moved by the move mechanism 41 which consists of a ball screw, a 
motor, etc. On this laminating stage 40, the gage pin 47 protrudes corresponding to the gage pin 31 on 
the aforementioned laminating stage 30. From on the laminating stage 40, this gage pin 47 is projected 
timely and absorbed. 

[0019] Furthermore, when this laminating stage 40 stops near the positioning base 30, it has the 
manipulator 44 for laminatings which is the second conveyance means which conveys the ceramic green 
sheet a with a carrier film fi-om on the positioning base 30 to the laminating stage 40. As shown in 
drawing 3 , this manipulator 44 for laminatings has the vertical cylinder 42 moved to right and left by 
the level cylinder 46 in drawing 3 , and the adsorption unit 45 which moves up and down in this vertical 
cylinder 42, carries out adsorption maintenance of the carrier fikn side of the ceramic green sheet a with 
a carrier film on the undersurface of this adsorption unit 45, and conveys the ceramic green sheet a with 
a carrier fibn on the laminating stage 40 fi"om on the positioning base 30. 

[0020] In drawing 1 of the aforementioned guide rail 43, the press machine 60 is arranged at the right 
end side. As shown in drawing 4 , this press machine 60 is pressurized heating fi"om a top the ceramic 
green sheet a by which the laminating was carried out on this laminating stage 40, when the force- 
plimger board 61 having a heater (not shown) is made to go up and down and the laminating stage 40 is 
inserted in the bottom of it. 

[0021] As furthermore shown in drawing 1 , the ablation roller 50 is arranged as a means to exfoliate a 
carrier film from the ceramic green sheet by which the laminating was carried out between this press 
machine 60 and the aforementioned manipulator 44 for laminatings. As shown in drawing 5 , this 
ablation roller 50 has the roller head 52 of the rotating cyhndrical shape, and is moved up and down in 
drawing 1 along with a guide 5 1 while a peripheral surface is made into negative pressure. As shown in 
drawing 2 , the roller head 52 has the flat part 53 in a part of the peripheral surface. 



' ^ [0022] Next, the laminating method of a ceramic green sheet using this equipment is explained with 
operation of equipment. As shown in drawing 1 , a magazine 1 1 is respectively put on the position of the 
magazine place 1 0. The ceramic green sheet which has a predetermined internal-electrode pattern 
respectively, and the ceramic green sheet which does not have an internal-electrode pattern are 
contained by each [ these ] magazine 1 1 . 

[0023] In this state, as a solid line shows to drawing 2 , first, the adsorption head 22 of a manipulator 20 
moves onto the predetermined magazine 1 1 put on the magazine place 10, and takes out the ceramic 
green sheet a with a carrier film fi"om there, and as a two-dot chain line shows, it conveys on the 
positioning base 30. In addition, the adsorption head 22 adsorbs a carrier film side, conveys the ceramic 
green sheet a with a carrier film on the positioning base 30, and positions it through the tooling-holes b 
to the gage pin 31 on the positioning base 30. 

[0024] Next, the adsorption head 45 of the manipulator 44 for laminatings shown in drawing 3 moves 
onto the positioning base 30, and the ceramic green sheet a with a carrier film positioned there is 
adsorbed, and is held. At this time, a gage pin 31 is absorbed firom the positioning base 30. Furthermore, 
the ceramic green sheet a with a carrier film is pulled up firom on the positioning base 30, this is 
conveyed to the laminating stage 40, and it places there. Here, a gage pin 47 fits into tooling-holes b of 
the ceramic green sheet a with a carrier film, and this ceramic green sheet a is positioned. 
[0025] Next, the laminating stage 40 is moved to the bottom of the ablation roller 50 by the drive 41. 
Here, as shown in drawing 5 (a), the flat part 53 of the peripheral surface of the roller head 52 of the 
ablation roller 50 sticks to the edge of the carrier film c. Then, as shown in drawing 5 (b), while the 
roller head 52 rotates in the direction shown by the arrow, as an arrow shows, the ablation roller 50 
whole moves rightward in drawing 5 (b) at the peripheral speed of the roller head 52, and uniform 
velocity, and exfoliates the carrier film c fi-om the ceramic green sheet d. Then, the negative pressure of 
the peripheral surface of the roller head 52 is canceled, and the carrier film c is discarded. 
[0026] Next, the laminating stage 40 retums to the position of the manipulator 44 for laminatings, and 
another ceramic green sheet a with a carrier film is put on it like the aforementioned operation. 
Subsequently, the laminating stage 40 is moved to the press machine 60 by the drive 41, and the force- 
plimger board 61 descends here, and it pressurizes, heating fi:'om a top the ceramic green sheet a by 
which the laminating was carried out on the laminating stage 40. 

[0027] Next, the laminating stage 40 is moved to the bottom of the ablation roller 50 by the drive 41, 
and the carrier film c exfoliates fi*om the ceramic green sheet d like the above here. Hereafter, similarly, 
the superposition to the laminating stage 40 top of the ceramic green sheet a with a carrier film, heating 
and pressurization, and ablation of the carrier fihn c are repeated in predetermined sequence, and the 
layered product d to which the laminating of the ceramic green sheet was carried out in the defined 
sequence is completed. Then, a manipulator 20 contains a layered product d at the magazine 1 1 on the 
magazine place 70. 
[0028] 

[Effect of the Invention] According to this invention, a ceramic green sheet is conveyed the whole 
carrier film, this is positioned on a positioning base, and it becomes possible to carry out the laminating 
of the ceramic green sheet with a high position precision firom a laminating and carrying out temporary 
sticking by pressure on a laminating stage fiirther as explained above. 



[Translation done.] 



